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Desorlptfon 

Re!d of the Invention 

[O0O1] Tne Invention relates to s meihod of inspecting 
a prfrrtad paper on which images are printed repeatedly. 
In particular, tho invention relates to the rr»ettTod vMch 
is useful for inspection of stained parts and Wuned parts 
and inspection of shortage or excess of printed densit/. 

Prior Art 

[QDOaJ The document JP 04 299 .147 A dtsdoses a 
method for Inspecting the quality of printed matters with- ' 
out using sample data and for maRir»g a detection of ab- 
normalitfes in a printing maohina according to the results 
of the ipspecHon. The conventional method comprises 
the steps of reading multi valued data of reference of 
each of colors from a printed paper on which images are 
printed to be good, wherein the multi level data of refer- 
ence are converted into two level data of referenoe so 
that two level »mage$ of reference can be r^roduced in 
a mentiory from the two level data of reference. Further, 
the step Of reading multi level data of inspection of each 
of the colors from a printed paper which is fed when ex- 
pecting is known' Jrom this prior an document. The multi 
level data of inspection are converted into two level data 
of Inspection so that two level Images of inspection can 
be reproduced in the memory from the two level data of 
Inapecalon. Finally, the step of comparing the two level 
images of Insp^jctfon with the two level images of refers 
once for inspection of stained parts and blurred parts is 
performed in the conventional method. 
[0003] The document EP-A-O 194 331 disciosos an 
Inspecting device and method for detecting a defect oc- 
curred en a printed shoot by comparing the state of the 
printed sheet during printing with a reference state in a. 
printing machine, 

100041 The documanit EP-A-o 79S 400 discloses a de- 
Vice and method far autamaficaily allgntng a production 
Copy image with a reference capv image In a printing 
press control system. 

[OOOS] RagaTding a printed paper such as a news pa- 
per on which images are printed repeatedly by a printing 
press, an apparatus is generally combined with the print- 
ing press to Inspect the printed paper. The apparatus 
should be useful for inspection of stained parts and 
blurred parts and inspection of shortage or excess of 
printed density^ In this connection, the apparatus has 
heretofore treen arranged to reed multi level data of ref- 
erence of each of colors from a printed paper on which 
Images are printed to be good, and read multi level data 
of inspection of each of colors from a printed paper v^ioh 
is fed when inspecting. In addition, it has been conven- 
tional to compare the multi level data of inspection with 
the multi level data of reference at every pixel for (nspac 
tion of stained parts and blurred parts. It has also been 
usual to compare the multi level data of inspection with 



the multi level data of reference at every pixel for inspec- 
tion of shdrtfige or excess of printed density. 
[OOOSJ However, this way must taKe a conelder^blo 
time for inspootion of stained parts and blurred parts and 

s inspection of shortage or excess of printed density, to be 
• low in efficiancy. Furthermore, it is dtffioult to malre a dte- 
tlnction between the inspection of stained parts or blurred 
pans and the inspection of shortage or excess of printed 
density when executing the Inspections; simultaneously 
by reason that each of the inspections is dapandent on 
■ the comparison of the multi level data of lr»6peclipn with 
the multi level data of reference. 
[ODOT] By the way, Japanese LaW-Open Patent Pub- 
lication No. 270,939 of 1991 discloses a method of In^ 
specting a printed product, which calculates .the number 
of dots corresponding to the pixels of print to find out the 
defects of prinL Japanese Laid-Opon Patent Publication 
No. 299,147 of 1982 discloses an apparatus for Inspect- 
ing a printed product. In which two level images are oon- 

so verted into distance images to determine it good or no 
. good. Japanese Lald-Open Patent PubOcation No. 
121 ,721 of 1 99S discloses a method of inspecting Sprint- 
ed product, which oompares the number of islands and 
the value of area with data of raferanee to appreciate the 

SS quality of print 

[0005] It is therefor© an object of the invention to pro- 
vide a method of inspiDCting a printed paper oh which 
images are printed repeatedly, the method and the ap^ 
paratus overcoming the aliovo problems. 

so [0009] Other object of the invention is to provide the 
method which Is useful for inspection of stained parts and 
blurred parts arid Inspection of shortage or excess of 
printed density, to be high In efficiency without tatdng 
time. . 

35 [0010] Other ob]ect of the invention is to provide the 
meihod which can make a distinoiion between the ln« 
spection of stained parts or blurred paris and the inspec- 
. tion of shortage or excess of prirrtpd density without dif- 
ficulty. 

Summary of the Invention 

[00111 According to the Invention, the me*od com- 
prises the steps according to claim 1. 

Brief Desertion of the Drawings 

$0 Fig, 1 is a block diagram of a preferred embodiment 
of the invention. 

Fig. 2 Is an explanatory view of muUi level data con- 
verted Into two level data in the apparatus of Rg. 1 . 
Fig. 3 Is an explanatory view of images primed to bo 
55 good on a prirtted paper for establishing a reference 
for InspsDtton of stained parts and iMurred parts. 
Fig. 4 is an explanatory view of two level images of 
reference at the threshold of lowest stained density. 
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Rg. S is an expl^i^ory view of iwo level images of 
ref©renG6 at the IMf eshold of highest blurred <Jensity. 
Fig, 6 is an exptarvatory view of images printed for 
inspection and induding stained parts and blurred 
piirts. * 
Fig. 7 is an explanatory view of two level Images of • 
• inspection at the threshold of lowest staJned density, 
Rg. 8 Is an explanatory view of two level Images of 
inspection fitthe threshold of highest blurred density. 
Rg. 9 Is an explanatory view of images printed to be 
good on a printed paper for establishing a rafarenee 
for in^>eotion of shoftage or excess of 
printed .density. 

Fig. 10 is an explanatory view of multi level Images 
of inspection at the limit of minus of differential den^ 
sity. 

Fig. 11 is aii oxplanatoiy view of multi level images 
of inspection at the Umlt of plus of differential density. 
Fig. 12 is an explanatory view of the step of parti- 
tioning the two level images into parts. 
• Fig. 1 3 is a now chart of inspecUort. 
Fig. 14 is a flow chart of comparison of two level 
images. 

Fig. 15 is a flow Chart of comparison of multi level 
data. ^ 

Detailed Descrlptfon of the Preferred Embodiments 

[00131 Turning now to the drawings, Fig. 1 illustrates 
an apparatus for inspecting a printed psipar such as a 3t 
news pgperon which images are printed repeatedly by 
B printing press, according to the invention. Tho appara- 
tus includes red, blue and green light sources or 6 white 
light source 2 by which the printed paper is Illuminated. 
The apparatus further includes data reading nteans 4 for a 
read'ng multi level data of referer^ce of eacdi of colore 
from a printed paper on which Images are printed to be 
good, and reading multi level data of each of colors from 
a printed paper which is fedv^en inspecting, 
10014] Asigr»algenQrator6gonBratestlnr»lngandclock ■* 
signals In re^onse to a delecting signal fed from a rotary 
encoder 8 dstQctlng the rotation of printing press. The 
timing and clock signials are fed to a solectbr 10. an op- 
erational amplifier 12, an A/D converter 14, a shading 
. corrector 16 and a memory and data transferring part is. ^ 
The muttl level data of reference and the multi level data 
of Inspection are fed from the data reading means 4, tak- 
en selectively by the selector 10, amplifiBd by the oper- 
ational amplifier 12. converted into digital codes by the 
A/D converter 14, standard white levels corrected by the • 
shading corrector 1 6 and stored in the memory and data 
transferring paij 1S. 

[001S1 The apparatus further includes a processoraO. 
data processing means 22, a memory 24 and comparing 
means 26. The processor 20 comprises a CPU for con- 
trolling the whole apparatus by executing a soft ware for 
perfonnanoe of fun«lon of the data processing means 
22, the mefTKjry 24 and the comparing means 26. Fur« 
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thertnore, the timing and clock signals are fed to the data 
processing means 22 by which the nvM\ level data of 
rafererrae are converted into two lavd data of refsrenee 
so that two level images of reference can be reproduced 
in the memory 24 from the two level data of reference. 
In addition, the multi level data of inspection are convert, 
ed Into two level data of Inspection by the data proce&dng 
means 22, Two level images of inspection are repro- 
duced in the memory 24 from the two level data erf In- 
spection. 

[0016] The comparing means 26 compares the two 

■ level Images of inspection with the two level Images of 
refererK» for ir^pectlon of stained parts and blurred 
parts. In the ombOcBment, the comparing means 26 In- 
cluding predetetmtnlng means for predetemnining areas 
.for decision Of Stained parts or tjlun-ed parts. The corn- 
paring means 26 further including deciding means for 
deciding on stained parts or blurred parts when the two 
level Images of inspection include portions disagreeing 
with the two level Images of reference and the portions 
have areas exceeding the areas for decision of stained 
parts or bfurred parts. 

[0017] As to the muiti level data of reference and the 
multi level data of inspection converted into the two level 
data of reference and the two level data of inspection, 
the data processing means 22 Includes predetermining 
means for predetermining a threshold (a) of lowest 
stained density near a level (LI ) of lowest printed density 
for inspectfor) of stained parts and predEtermlnlng a 
threshold (b) of highest blurred density near a level (L£) 
of highest pnnted density for inspection of blurred parts, 
as shown in Fig. 2. The threshold (a) Of lowsst stained- 
density is disposed above the level {L1 ) of lowest printed 
density. The threshold (b) of highest blurred density Is 
disposed below the level <La) of highest printed density. 
The multi level data of reference and the mult! level data 
of inspection are convoited Into the two level data of ref- . 
erencB and the two level data of inspection by using the 
thresholds (a) and (b) of lowest stained density and high- 
est blurred density, in the embodiment, the mult! level 
data of reference and the multi level data of inspection 
are converted into the two level data of reference and 
the two level data of Inspection when exceeding the 
threshold (a) or (b). 

. [001 S] For example, Rg. 3 illustrates Vne images print- 
ed to be good on a printed paper for establishing a ref' 
erence for inspection of stained parts and blurred parts. 
Fig. 4 Illustrates the two level data of reference at the 
thresfioid (a) of lowest stained density. Fig. 5 illustrates 
the two lavfil data of rsferonoe at the threshold (b) of 
highest blun^d density. On the other hand, Fig. 6 Illus- 
trates the Images printed for inspection and including 

' steined parts and blurred pads, in this case> two level 
images of Inspootion are obtainedtoinclude stained parts 

■ at the threshold (a) of lowest stained density, as shown 
In Fig, 7. Furthemnore. two level Images of Inspection are 
obtained to Include blurred parts at the threshold (b) of 
highest blurred density, as shown in Fig. 8. It should 
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tneretora be understood that the apparatus compares 
the two tevel images of Fig. 7 with the \yo level imag^ 
of Hg. 4 to reeogniifi! that th© two-laval images of Fig. 7 
includes portions disagreeing with tha two level images 
of Rg. 4. Furthermore, the apparatus compares the two 
level imaaes of Fig. 8 with thes two level Images of Fig. S 
to recognbB that {he two level images of Rg. 8 inclucfes 
portions dsagree&ig with the two level-Images of Fig. 5. 
The apparatua tten decides on stained parts or blurred 
parts whan the portions have areas e;cc^ding the areas 
for dodsion of stained parts or blurred parts. 
[001 9J In the embodiment, the data processing means 
22 further includes predetermlnirkQ meane for predeter- 
mining alimit(e) of minus of differential density independ- 
ently of the threshold (a) of lowest stained density for 
inspectlort of shortage of pnnted density and predeter- 
mining a limit W) of plus of dHfereniial density IhflepervS- 
entty of the threshold (b) of highest blurred density for 
Inspection of excess of printed density. The limit {c) of ' 
minus of differential density Is disposed above the thrash- 
pld (a) of lowest stained density. The limit (d> of plus of 
differential density is disposed bolow the threshold (0) of 
highest blurred density. The comparing means 2S further 
inoludas predetermining rrteanaforpredeterminlng areas 
for decision of shortage or excess of printed density. In 
addition, the comparing means 26 is arranged to com- 
pai^a the rrtultt level data of inspectlan with the multl level 
data of naference at every pixd for recognition of dHfier- 
ence between the muW level data of reference and the 
multl level data of inspection. The comparing means 26 
further induces deciding means for deciding on shortage 
or excess, of printed density when the differenae exceeds 
the limit <q) or (d) of minus of differential density or plus 
of differential density by portions having areas which ex- 
ceed the areas fordecision of shortage or excess of print- 
ed density. 

[OOaO] In this connection, Rg. 9 illustrates the images 
printed to be good on the printed paper for establishing 
a referent for inspection of shortage or excess of printed 
density. Fig. 1 o Ptustrates multi lovel images of inspection 
at the linUt (c) of rriinus of drfferential density. Rg. n 
illustrates multi l«svel Images of inspection at the lintit (d) 
pf plus of differential density. 
[00211 <t should therefore be recognized that the ap- 
paratus includes predetermining meansfor predetermin- 
ing a limit (a) of lowest stained density near a level (LI) 
of lowest printed density for inspection of stained parts 
and predetermining a limit (b) of highest blurred density 
near the level (L2) of highest printed density for inspection 
of blurred parts. The limit (a) of lowest stained density is 
disposed alMve the level (L1) of lowest printed density. 
The nmli 0) of highest blurred density is dlBposod below 
the level (L2) of highest printed density. The apparatus 
further includes predetermining means for predetermin- 
ing the limit (C) of minus of differential density irjdepend- 
ently of the limit (a) of lowest stained density for inspec- 
tion of shortage of printed density and predetermining 
the limit (d) of plus of differential density Independently 



of m© limit (b) of highest Worred density for inspection of 
&xce$s of printed density. The Hmtt (e) of minus of differ- 
ential density is disposed above the limit (a) of lowest 
stained density, The limit (d) of plus of differential density 
* is disposed below the limit (b) of highest blurred density. 
The apparatus is arranged to use the multl level data of 
reference, the muW level data af inspactlon. the limit (a) 
of lowest stained density and the limit (b) of highest 
blurred density for inspection of stained parts and blun^d 
f parts. The apparatus is further arranged to use the multl 
level data of refererwe, the multl level datg of inspection, 
the limit (c) of minus of differential density and the limit 
(d) of plus of differontiat density for Inspection of shortage 
or excess of printed density. 
*5 [0022] It should also be recognized that in the embod- 
iment, the limit (a) of lowest stainod density comprises 
the threshold of lowest stained density. The limit (b) of 
highest blurred density comprises the threshold of higlv. 
est blurred density, in addition, tiie multi level data of 
reference are converted Into the two level data of refer- 
ence when exceeding the threshold (a) or (b) of lowest 
Stained density or highest blurred density. The multi level 
data of Inspection are converted into the two level data 
of Inspection when excocdlng the threshold (a) or (b) of 
lowest stained density or highest blurred 'der\sity. as de- 
scribed above, Furtfvermore, the two level Images of ref- 
erence and Inspection are reproduced in the memory 
from the two level data of reference and inspection, to 
compare the two level images of inspection with lha two 
level images of reference for inspection of stained parts 
or blurred parts, as also described above. 
[0023] Accordingly, unllHe the prior art. the apparatus 
is not required to compare the mulii level data of inspec- 
tion with the multi level data of reference at every pbcel 
for inspection of stained parts and blurred parts. The ap- 
paratus Is merely required to compare the two leval im. 
ages ot inspection with the two level Images of reference 
for inspection of stained parts and blur'ed parts. The ap- 
paratus is therefore useful for Inspection of stained parts 
and kjlurred parts and inspection of shortage or excess 
of printed density, to be high in effictency without taking 
lime. 

[0024] Furthermore, the apparatus is arranged to use 
the limits orthresholds (a) and (b) forinapectlon Of Stained 
parts and blurred parts, and use the limits (o) and (d) 
independent of the limits (a> and <b) for inspection of 
shortage or excess of printed density. In addition, the 
Inspection of stained parts and blurred parts is dependent 
on the comparison of the two level SmagBs of inspection 
so with th© tino lavel images of reference. The Inspection of 
shortage or excess of printed density is dependent, on 
tne compartsDn of tne multl level data of inspection with 
the multl level data of reference. The apparatus can 
therofore make a distinction between th© inspection Of 
ss stained parts or olurroo parts and the Inspection of short- 
age or excess of printed density Without difficulty. 
|;0025] Funhermore, In the emt>odiment, the compar- 
ing means 26 is arranged to partition the two lev^l images 
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of rsfsrence and the two tevet Images of inspectitTn into 
parts (1) to (S). as shown in Rg. 1 2, to compare the two 
level images of Inspection with the two level irriages of 
reference at every part The two level images of ref arenca 
and the two level Images of inspection are stored In the 
memory 24 at every part for comparison of them with 
ea;h other at every pixel. This arrangement can save 
time for storage and oomparf sort of the two level itnages 
and dedsion of stained parts or blurred parts, to improve 
©fficlency- 

I002B] In this connoction, it is preferable, to predeter- 
mine the area of each of the parts (1 ) to (S) to effectively 
save the time for storage, comparison ^nd decision. It 
should be understood that the time is lengthen in propor- 
tion to the increase of the area. The parts (1) to (S) can 
be stored at positions, with sizes ar>d in asequenoe which 
are selectad by eJceotiting the soft ware for contrcilUng. 
The parts (1 ) to (S) may incluci© specific smalt ones vAVti 
increased number to partially speed up the decision. 
[00273 The apparatus further includes a transmission 
part 28 for transmitting Infonmatlon to a system control 
part SO from the compE^ring and deciding mearvs 1 3. The 
information Includes the decision of stained parts or 
blurred parts and the decision of shortage or excess of 
printed density. The Informaflon further includes 'Bie 
page, position, siseartd degree ofstainedpartsorblurred 
pans and shortage or excess of printed density. This Jm 
■formation further includes control data of apparatus. Tl«> 
system control part 30 transmits a command for start, 
ond and.emergency stop of Inspection to a press control 
fjart 32 in response to the control data. 
[0028] The system control part 30 includes alarm 
meansf or generating an alarm of stained parts or blurred 
parts when finding out tha stained parts or blurred parts. 
The system control part 30 further irtcludes alarm mearks 
for generating an alarm of shortage or excess of printed 
density when finding out the shortage or ^cess of printed 
density. 

[OOSssj In addition, the system control part 30 includes 
a screen for indicating information about the display of 
pages printed by the printing press. The scraan ia 
changed to IncBcatothe page, position, size and dagroe 
of stained parts or blun-ed pan and shortc^e or eiccess 
<?f printed density when finding out. The system control 
part 30 is arranged to predetermine parameters of in- 
spection when waiting. 

[00303 The press control part 32 fms a funotion of con- 
trol of printing press and transmits information to the in- 
spection apparatus when waiUng. Th« Information in- 
cludes the display of pages and positions to be primed 
and the number of printing plate. 
[0031] Furthermore, the apparatus may be arranged 
to detect the positional variations of the printed paper at 
every page when the printed paper is led, to compensate 
the two level images reproduced !n the memory for the 
positional variations. 

[0032] In the embodiment, the apparatus generates a 
start signal for start of inspection, as shown bi Fig- 13. 
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The apparatus then reads mulli level data of reference 
of each of colors from a printed paper and partition the 
mulU lever data of reference into 1/n pans of 1 page whan 
anoperatorjudgoBthatimagesara printed on the printed 
c paper to be good so that the multl level data of reference 
can be stored at every 1/n part in the memory (S 1). The 
- mulg level data of reference are converted Into tivo level 
data of reference by using- tha thresholds <a) and <b) of 
F(g. 2 so that the two level images of reference can be 
10 reproduced at^^ry 1/n partinthe memory (S 2), Printed 
papers are then fed successively for Inspection. The ap- 
paratus reads multl level data of inspection of each of 
colors from the printed paper and partition the multl level 
data of Inspection into l/n parts of 1 page. The multi level 
1S dataof inspection are stored at every 1/n partinthe mem- 
ory and converted into two level data of inspection by 
using the thresholds (a) and (b) so that the two Ibvb! im- 
ages of Inspection can be reproduced at every 1/n part 
in the memory (S 3). -for comparison of two level images 
20 and comparison of multi level data. 

[0033] A3 to tn© comparison of two level Images, the 
apparatus extracts the two level Images of rafsrence of 
No. 1/n part relating to the threshold (a) from the memory 
(S 5) and the two level images of in^ectlan of No. 1/n 
zs part relafing to the threshold (a) from the memory (S 6) 
to compare thcm.wlth each other (S 7), as shown in Wig. 
i4.Theappsraiusthen recognizes whether the two level 
images of Inspection Include portions disagreeing with 
the two level images of reference or not and recognizes 
so where the portions aro posHionod and wfiat areas the 
portions have so that the positions and areas of dlisa- 
greeing portions can be stored in the memory (5 8). The 
same steps are accomplished repeatedly at every 1/n 
parttowardUie two level Images of reference and inspec- 
3S tioti of No. n/n part (S 9 to S 12). The apparatus then 
coHeds the results of inspertion (S 18) to determine 
whether the positions and areas of disagreeing portions 
are present or not (S 1 4) and makes a change to the next 
inspection when being not present. The apparatus further 
<0 •determines whether the collecting areas of disagreBlng 
portions exceed the predetemilnod areas or not (S 15) 
and make a change to the neat inspectlor> when not ex« 
eesding. The apparatus generejes an alarm of stained 
pans when ewaseding <S 1 6), 
4S [0034] Furthermore, the apparatus extracts tiie two 
Igvei images of reference of No. 1/n part relating lo the 
threshold (b) from the memory (S 17) and the two level 
images of Inspection of No. 1/n part relating to the ftresh- 
old (b) from the memory (s 18) to compare them with 
so each o^er (S 1 9). The apparatus then recognises wheth- 
er the two level images of inspection include portions 
disagreeing with the two level images of reference or not 
and recognises where the portions are positioned and 
what areas the portions have so that the positions and 
ss areas of disagreeing portions can be stored in tha mem- 
ory (SaO). The same steps ara accomplished repeatedly 
at every 1/n part toward the two level images of reference 
and Inspection of No, n/n part (S 21 to S 24). The af^a- 
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raius then collects the results of inspection (S 25> to de- 
termine whether the positions ssfv) B.tBas of disagreeing 
portions are present or not .(S 26) and makes a ctiange 
to the next inspection when being not present. The ap- 
paratus further dfttftrtrtines whether the collecting areas 
of dtsagreelns portions exceed the predietermined areas 
or not (5 27) and make a change to th© next inspection 
when not exceeding. The ajr^eretus generates an alarm 
of blurred parts when exceeding (S SB). 
[003S] It ehould be understood that what Is meant by 
the positions of disagreeing portions In the stops (S 8 
and S 20) is X and Y coordinate values of disagreeing 
pixels. The areas comprise tho collection of adjacent dis- 
agreeing pixels, that Is. XI to Xn sind Yl to Yn pixels. 
These indicate the positions and sizos of stained parts 
in the case of threshold (a) and the positions and sizes 
of blurrsd parts in the case of threshold (b). The appara* 
tus arranged to predetemlne the sizes (number of pix< 
©Is) for generating the alarm only v^en exceeding the 
sizes, in addition, tha apparatus Is arranged to indicate 
the positions and sizes of stained or blurred parts in the 
1/n to n/n parts of page when generating the alarm. 
£0036] AS to the comparison of multi level data, the 
apparatus extracts the multi level data of reference of 
Ho, 1/n pqrt from the memory (S 30} and the mutti level 
data of inspection of No. 1 /h part from the menwiy (S 31) 
to compare them with each other at every pixel for rea- 
ognltion of difference between the multi level data of ref-. 
erence and the multi level data of inspection so that the 
positions and areas of difference can bo stored in the 
mismory (S 32), as shown In i=ig. 1 S. The same steps are 
accomplished repeatedly at eveiy 1/n part toward the 
multl level dets of reference and inspection of No. n/n 
part (S S3to 835).The ^paratusthen coilectsthe results 
of inspection (5 36) to determine whether the positione 
and areas of difference are present or not (S 37) and 
make a change to the next inspection when being not 
present. The apparatus further determines whether tho 
collecting areas of diffensincts exceed the predetermined 
areas or not ($ SS) and make a change to the next in^ 
spectk>n when not exceeding. Tiie apparatus further de- 
termine whether the difference Is plus or minus 39) to 
generate an alarm of excess of printed density whert Be- 
ing plus (S 40) and generate an alarm of shortage of 
printed density when being minus (S 41 >. 
10037] It is preferable to generate the alarms of excess 
ana shortage of printed density by marks dlffererit from 
each other, to Indicate the mari^s alteniath/ely when find- 
ing out ttie excess and shortage of printed dertsity on the 
same page. 

. [0038J The apparatus compares tho two level data and 
the multi level data repeatedly up to the end of printing. 

• [00391 The features of the description, the claims and 
the drawings, single or in any combination, are patenta- 
ble and claimed herewRh, as far as not excluded by the 
prior an. Each claim can depend on any one or more of 
the other claims. 



Claims 

1. A method of inspecting a printQd paper on which im- 
«gcis are printed repeatedly, ttie method comprising 
s the steps of: 



- predetermining a threshold (a) of lowest 
staifiEd density nearaievel (Li) of towestprh^ted 
density for inspection of stained pans; 

TO ■ - pfedetemrtinlng a threshold (b) of highest 

blurred density near a level {L2) of highest print- 
ed density for Inspection of blurrad parts; 

- reading multi valued data of referonco of each 
of colors from a ptinied paper, the multi valued 

' data of reference being converted into mono- 

chrome data of reference by using tfie thresh- 
• olds (a, b) of lowest stained density and hightest 
blurred density so that morKJchrome images of 
rcforen(» can be stored In a memory (24) from 
^ the monochrome data of referonoe; 

- reading multi valued data of inspection of each 
of colors from a printed paper which is fed when 
inspactlng, the multl valued data of inspetslon 
being converted into monochrome daita of in- 

ss spection by using the thresholds (a, b) 6f lowest 

stairted density and highest blurred density so 
that monochrome images of inspection can be 
stored in the memory (24) from the monoehromo 
data of Inspection; 

30 - comparing the monochrome images of inspec- 

tion with the monochrome images of reference 
for Inspection of stained parts and btun-od parts; 

- prodotermlnlng area for decision of stained 
parts or blurred parts; 

ss - recognizing whether the monochrome Images 

of Inspection include portions disagreeing with 
the monoohrome images cxf reference or not. 
where the portions are positioned and What ar- 
eas ttie portions iiav©, and deciding on stained 

<o parts or titurred parts when the portions have 

areas exceeding the areas for decision or 
stained parts or blurred parts: 
-predetermining a limit (e) of minus of diff erwntial 
density independently of the threshold (a) of tow- 

■»s est stained density for inspection of shortage of 

printed density at every pixel; 

- predetermining a limit (d) of plus of differential 
density indapendentty of the threshold {b) of 
highest btirrred densi^ for inspection of excess 

so of printed density at every pixel: 

• comparing the multi valued data of inspection 
with the multi valued data of reference at every 
pixel for recognition of difference faetween the 
multi valued data of reference and the multl vat- 

$e ued data of inspection; 

• predetermining area for dectslon of shortage 
or excess of printed deneliy; 

- deciding on shortage or excess of pn'nted den- 
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sity when Itie diffarencd excae^ls the limit (c d) 
of minus of differential density or plus of differ- 
ontid density by portions having areas which 
exceed the areas for decision of shortage or ex- 
cess of printed density; md 
- ekecuilng ihe Inspeotlon and decision of 
stained parts and blurred parte and the In^jec- 
tton and daeision of shortage and excess of 
printed density simultaneously. 

2. The method as set forth Tn claim 1 , Wherein ihe step 
of comparing includes the step of partitioning the 
monochrome images of reference and the mono- 
chrome images of inspection into parts to eompate 
the monochrome images of inspection vwilhthe mon- 
octirome images of reference at every part. 

The method as set forth in claim 1 or 2, further com- 
prising the step ot generating an alarm of stained 
parts or blurred parts When finding out the stained 
parts or blurred parts. 

The method as set forth in one of the claims 1 to 3, 
furthercomprising the Step of detaotingthe positional 
variations of the printed paper at .every page when 
the prtntad paper is fed, to compensate the mono* 
chrome images Stored in th>e memory (24) for the 
position&i variations. 

5, The method as set forth In one of the claims 1 to 4, 
further Comprieing the step of generating an alarm 
of shortage or excess of printed density when finding 
out the shortage or ejcoess of printed density. 



patentanepruehe 
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Vetfahren zur Ofcierprufung eines bedruel<ten Pa- 
pists, worauf wiederhoit Bildor g«MJrucd<t warden, wo- 
bei das Verfahren die foigenden Sehritte umfaBtJ '"O 



. Vorbestlmmen ©iner SchweHe (a) der nledrig- 

• sten verschmutzlen Dicme in der Nfihe eines 
Niveaus (Li) der niodrigstan DoKkdichte zur 
OberprOfung verschrautzter Teile; 

- Voriies^immen oiner Schwelle (b) der hSchsten 
verschmlerlen Oichte in der NShe eines Niveaus 
(UE>) der hSchsten Druckdichle zur OberprOfung 

■ verschnfflerter Telle; 

- Lesen mehrwertigor Referenzdaten jeder der 
Farben aus einem bedruci<ien Papier, w/oDei die 
mehrwerfigen Referenzdaten durch Verwen- 
durig der Sohwolien (a, b) der nisdrlgslen ver- 
schmutzten Dichte und der hSchsten ver- 
SChmlerten Dichte in kAononhrom-Referenzda- 
ten umgesetzt werden, so daS Mononhfom-Re- 
forenzbilder aus dum Monoehrom-Referenzda- 
ten in einem spelcher (24) gsspeichan warden 



4S 



50 



icttnnen; 

- Lesen mehtwertlger OberprOfungsdaten jeder 
der Farben aus einem bedruc!<ten Papier, das 
bei der OberprDfung zugetDhrt wird, wobei die 
mehrwertigen Oberprufungsdaten durch Ver- 
wendung der Schwellen (a. b) der niedrigsten 
verschmutzten Dk^te und der hoohsien ver* 
schmierten Dichte In Monoohrom-Oberpru- 
tungsdaten umgesotzt we'rden, so dai3 MonO' 
chrom-ObetprOfungsbilder aus dem Mono- 
chrom-OberprQfungsdaten in dam Spelcher • 
(24) gespeichert werden kSnnen; 

• Vorgleicbicn dcr Monochrom-Oberprufungsbil* 
der mit den f\/1onochrom-Refarenzbiidem zur 
OberprOfung von vBrschmutzienTeilen und ver- 
sohmierten Teilen: 

- Voiljestimmen des RSchenlnhalts fOr die Ent- 
schaidung Oljer verschmutzle Telle oder var- 

schmjerte Teile: 

- Erkenn&n, ob die IvIonochrom-l^lberprOfungs- 
bilder Teile enthalten, die sich van dan Mono- 
dirom-Fleferenzbiiaefn unterscheiden. oder 
nicht, wo die Teil© positioniart sind und welohe 
Ftacheninhalte die Teile aufweisen, und Ent- 
schetden Qber vsrschmutzte Teile Oder ver- 
schmlerte Telle, wenn die Teile RBchaninhalte 
aufwElsen, die die Rfechenlnhalte fOr die Ent- 
sehaldung Qber verschmutzte Telle Oder ver- 
sohmierte Teile Obersleigen; 

- Varlsestimmen einerGranze (o) von minus der 
Dlfferenzdichte unafahSngig von der Schwelle 
^) der hlsdrlgsten verschmutrten Dichte zur 
UberprOfung von zu.wenig Druekdichte on Je« 
dam Pbcel; 

- Vortjestimmert einer Grenze ^d) von plus der 
Differenzdlchte unabhangig von der Sctiwells 
(b) der hSchsten vorschmierten Dichte zurOber- 
prufung von zu vie! Druci<dlcht« an jodsm Pixel; 

- Vergleichen der mehrwertigen Ooerprtlfungs- 
dafen mit dan mehnveriigen Referenzdaton an 
jedem Pb<ei zur Eriwnnung eines Unterschleds 
zwisehenden mehrwertigen Refereradaten und 
den mehrwertigen DbetprOfungsdaten: 

- VorbesUmmen eines Ft&chenlnhalts fur die 
Entscheidung Qiserzuwents oderzu vlei DrucK- 
iSchte; ■ 

. Entschffllden Qber zu wenlg oder zu vie! Druclt' 
dichte, wenn der Untarschied die Qrenie (c, d) 
van-minus der Dlfferenzdichte oderplus der Dif- 
ferenzdlchte um Telle mit Flacheninhalten, die 
die Flicheninhalte fur die Entscheidung dber zu 
wenlg oder zu viol Druckdbhte Qbersteigen, 
Qbersteigt; und 

- gletchzeltiges AusfQhrsn der Dberprufwng und 
Entscheidung Qborvorschmutirte Teile und ver- 
schmlerte Teilo und der OberprQfung und Ent- 
scheidung Qberzu wenig und zu viel Druol<dich- 
te. 
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2- Vertahren niwh Anspruch l , wobei der Schriti ties 
Vergielchens den SchiHt des Auftellens dar Mono* 
chrom-RsferenzbiMer ond der Monochrofn-Ober- 
prOfungsbilder in Tans umfaBt, um die Monochrort»» 
ObeiprQfungsbllaer an Jadem Tell mlt den Mono- « 
ohrom-Heferenzblldem zu v^rgleichen. 

8. Vertahren nach An^ruoh 1 Oder 2, femer mit dem 
Schritt das EizBugens elnes Alarms Qfaer ver- 
sehmutztQ TeU© oder var$chmiert8 Teltei wenn die w 
vsrschmutzten Telle oder verechmlerten Teila her- 

ausgefunden werden. 

4. Verfahren na«n einem der AnsprQche 1 bis 3. tamer 

mlt dem SchrKt des Erkannens dor Positions- is 
sehwankungen des bedruckian Pepters an jeder 
Seite. wenn das bedruckte Papter zugefQhrt wird, 
um die in dsm Speicher (24} gespetehsrten Mono- 
chrom-Bilder in bezug airf dte PoslUonsschwankun* 
gen zu kompena^ren. no 

5, Verfahren nach eInem der Anspruche 1 bis 4, femer 
mil dem Sohritt des Erseugens elnes Alarms Qber 
zu wenlg cder zu viei DruckdSchte, wenn zu wenig - 
Oder zu vtet DruckdicKte h«rausgefund9n werden. sis 



Rovendlcatlons ^ 

1. Proo6d4 d'axamen Cun papier imprimiS sur lequel 30 
dqs images sont Imprimees ds imnidre rSp^tBs. le 
proc^i^ comprenant lee Stapes conslstant a ; ■ 

> predeterminer un seuH (a) de denslte tachee 
Id plus fable pr&s dun niveau (LI) de density ss 
'mptim&e la plus faible en vue de I'oxamen de 

parties laoh^es, 

- pr^d^torminsr un seuil (b) de density de flou 
la Pius haute pres d'un nWeau (LZ) da densite 
Imprimee la plus hautt an vue de t'examen da 
parties floues, 

• lire des donn^e$ da rgf^rence 6 valeurs multi- 
ples de Gfvacune des coulaurs k partir d'un pa- 
pier iniprimB, les donn^es de reference a vfl« 
leurs multiples #tant convertles en dbnn^ mo- ^ 
noelifomes de rdr^rence en uttlisant les seulls 
(a, fa) de la dsnsite tachiSe la plus basse et d© 
la density deflou la plua haute, de sorte que dee 
Images de reference monochromB$ puissent 
otre morlsees dans une mdmoire (24) h partir $0 
dsB donnees de r^ffirence monoohromes, 

- lire des donness d'examen & valours multiples 
de chacune des couleurs a partir d'un papier 
impn'mS, QUi est avance lore de t'examan. les 2, 
donnees d'examon ^ valeurs multiples ctant 
Gonverties en donndes d'examen monochro- 
mes en uiilisant les seuiis (a, b) de la denslte 
tachee la plue basse et de la densiti de flou la 



plus haute, de aorte que les Images monochro- 
mes d'examen puissent etre memotisies dans 
la m^moire (24) & partif des donnies monochro- 
mes d'eicamen, 

- comparer les Images d'examen monochromes 
aux images de r^f^rence monochromes en vm 
de la recherche de parties lachdes et de parties 
floues, 

• predeterminer una suiface en vue d'une d^i- 
sion relative & des parties tat^h^cs ou a des par- 
ties floues, 

- reconnaJtrftsi les Image© monochromes d'esca- 
men comprennent ou non des parties no con- 
cordant pas aves les Im^es de reierenoe mo- 
nochromes, a fendroH oti tea parties sont posl- 
tonndsa et quenes surfaces ont les parties, et 
determiner ou prendre una decision surdes par- 
ties tachdes ou des parties floues lorsquo les 
parties ont des surfaces dSpassant les surfaces 
pour una decision de parties tach^es ou de par- 
ties floues, 

- pr4d6temHner une limtte (c) de molris qu de 
manque de density diff^rentleile intiependam- 
mentdu seuil (a) de la dsnsitetachee plus basse 
en vue de la recherche d'une insuffisance de 
densRd imprimee h ehaque pixel. 

- prod^tormlner une llmKe (d) de plus ou de sup- 
pl^fnont dts dorjsH^ d|ff$rentlB|Ie ind^pendam- 
ment du sauil (b) de la density de flou la plus 
haute en vue d'une recherche d'un excSs de 
density Imprlmfie & ehaque pixel, 

- comparer los donnies d'examen & valeurs 
multipies aux donn^es de ref^renca li valeurs 
multiples h Qhaque pbcet en vue de la nsconnals- 
sance d'une difference entre les donn^ de r£- 
fgrence h valours multiples et tee donn^es 
d'examen a valeurs multiples, 

- pr6d6termlner un© surface en vtie d'une deci- 
sion relative & une InsuffJsance ou un excfcs de 
density imprimee, 

- decider d'une Insufflsance ou d'un excte de 
densfte impilmoe lorsque la difference depasse 
fa llm'rte (c, d) do molns de densite differentieile 
DU de plus de denslte dlffSrentielle par des par- 
ties ayant des surfaces qui dSpassent les sur- 
faces pour la decision d'une insuffisance ou d'un 
exces de density Imprim6s, et 

executeria recherche et la dStarmlnatton de par- 
ties taohees et de parties floues elnsi que la re- 
cnerche et la determination d'urte Irtsuffisanoe 
et d'un exces de densite fmpdmee simultane- 
nr»ant. 

PfOc6d6 selon la rovendicatton 1 . danslequal I'dtape 
de comparijisan comprend retape consistant a s6- 
parer les images de reference monochrames et les 
images d'examen monochromes en parties pour 
comparer les images d'examen monochronruss aux 
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images de r^f^fence monochrofnes au niveau de 
ehaque pahie. 

5, ProcSd^ seton la rovendlcation l ou 2. comprenant 
en outre I'etape coftsistani h gdndrer une alarme re- s 
la!&\>a aux parties tach^ea ou aux partes floues tots-. 
que: Ton d^eouvre tes parties ^ehdss ou Ids partes 

flouas, 

4. Proce<Jd selon Tuns desreventf cations 1 ^3, com- . f 
prenant en outre l'<£tapa consistant a d6WcTer les 
variations de positions du papier impriffle chaque 
page lorsque le papier impritnd est avanee, afin de 
eompenser lee images monochronies m^morisdee 
dans la memoire pour les variations de posi* is 
tions. 

5. Pmcedi sslon rune des rsvendioatlons 1 & «t, com- 
prenant en outre I'^tape consistant a g^n^rer une 
alarms dinsuffisanoe ou d'exc&s de densltd Impri- so 

iorsque Ton d^tivre I'lnsuTtlsance ou I'exc^ 
de density inipi1mee> 
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